Assay of the Rab-binding specificity of rabphilin and Noc2: target molecules for Rab27.
Rabphilin and Noc2 were originally described as Rab3A effector proteins involved in the regulation of secretory vesicle exocytosis in neurons and certain endocrine cells. Both proteins share the conserved N-terminal Rab-binding domain (RBD) that consists of two alpha-helical regions separated by two zinc finger motifs. However, the RBD of rabphilin and Noc2 has been shown to bind Rab27A (the closest homologue of Rab3 isoforms) in preference to Rab3A, both in vitro and in vivo. Rabphilin and Noc2 are recruited to dense-core vesicles (DCVs) in neuroendocrine PC12 cells and regulate their exocytosis through interaction with Rab27A rather than with Rab3A. Rab3A-binding-defective mutants of rabphilin(E50A) and Noc2(E51A) retain the ability to target DCVs in PC12 cells, the same as the wild-type proteins, whereas Rab27A-binding-defective mutants of rabphilin(E50A/I54A) and Noc2(E51A/I55A) do not (i.e., they are present throughout the cytoplasm). Expression of the wild-type or the E50A mutant of rabphilin-RBD, but not the E50A/I54A mutant of rabphilin-RBD, in PC12 cells significantly attenuated DCV exocytosis monitored by high-KCl-stimulated neuropeptide Y secretion. In this chapter we describe various assay methods that have been used to characterize the RBD of rabphilin and Noc2 as "RBD27 (Rab-binding domain for Rab27)."